Objectives: The treatment of bilateral vocal cord paralysis in early childhood is really challenging even now a days. One of the treatment options is endoscopic arytenoid abduction lateropexy; a reversible simple suture vocal cord lateralizing technique, the arytenoid cartilage is directly lateralized to normal abducted position. Authors introduce a case of a successfully treated toddler.
Introduction
The treatment of bilateral vocal cord paralysis is a real challenge especially in early childhood. Associated strider and respiratory distress often require urgent interventions [1] [2] [3] . The Endoscopic Arytenoid Abduction Lateropexy (EAAL) is a really effective totally reversible, non-resection 'simple suture' glottis enlarging procedure. Our recent publications objectively proved its efficacy [4] [5] [6] [7] . Now, this concept is introduced in a really young patient.
Materials and Methods
Surgical technique: The Endoscopic Arytenoid Abduction Lateropexy (EAAL) was performed as described in our earlier publications ( Figure 1A ) [4, 8] . Unilateral, left sided lateralization of the arytenoid cartilage was done under general anesthesia via total intravenous anesthesia and high frequency supraglottic jet ventilation with continuous, strict monitoring of saturation and endtidal CO 2 (ETCO 2 ) and readiness for possible intubation. Jet ventilation was performed by using the Acutronic Ams 1000 device (Acutronic Medical Systems AG, Hirzel, Switzerland) with the following parameters: inhalation time: 40% to 50%; frequency: 50/minutes to 60/minutes; volume: 200 ml to 300 ml; respiratory minute volume 1.2 to 1.5l; pressure: 50 mbar. The procedure began with direct endoscopic examination of the upper and lower airways to the level of the distal trachea with a rigid 0° and 30° endoscope. Bilateral vocal cord paralysis was diagnosed, so performance of EAAL was followed immediately afterwards during the same session.
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by an assistant surgeon. The doubled-over thread was pulled back with the blade, into the laryngeal cavity. After a repeated tilting of the arytenoid cartilage, the blade was pushed out with the thread above the vocal process to the outer surface of the neck. The assistant surgeon then cut the double-folded thread to remove it from the blade tip. The blade was then pulled back into the laryngeal cavity, and the ETGI could be removed. A small skin incision was then created to withdraw the ends of the thread by a Jansen hook to the surface of the sternohyoid muscle. The corresponding ends were knotted above it.
Case Report

V.B. was delivered on the 40
th gestation week by caesarean section. Birth weight was 3350 g, but Apgar score 2-7-9. Muscle hypotony and left sided pyelectasia were diagnosed. During his first two years his breathing was always noisy, he had severe dyspnea on exertion. He had several upper airway inflammations. After the admission of the 2.5 years old boy laryngo-tracheoscopy was performed in total intravenous anaesthesia without relaxation, bilateral vocal cord paralysis was revealed (Figure 2A) . Unilateral, left side EAAL was done ( Figure 2B ). He remained intubated (4.0 cuffed tube) for three days, parenteral antibiotic (amoxicillin/clavulanic acid, 25 mg/5 mg/ kg/12 hours) and methylprednisolone (4 mg/kg) was administered for one week. After his successful extubation the dyspnea disappeared and was never noticed again. Follow-up evaluations included regular endoscopic examinations under general anaesthesia (Postoperative 1 st week, 3 rd month and 1 st year): lateralized left vocal cords and a right vocal cord in paramedian position were found ( Figure 2C ). His speech development was normal; the parents were satisfied with the baby's voice. Phoniatry tests at the age of 3.5 years revealed normal Jitter (0.19%), Shimmer (2.05%), Harmonics-to-Noise Ratio (26.54Hz) and Pitch (307.68Hz) values. According to the growth charts the development of the boy was appropriate.
Discussion
Bilateral vocal cord paralysis in childhood has multiple etiologies including iatrogenic, neurological, idiopathic, joint fixation, birth trauma and idiopathic paralysis. According to the literature, twothirds of the paralytic patients have shown some or even total recovery [2, 9] . Therefore, many authors recommend 'watch and wait policy', but in some cases the severe dyspnea requires an urgent surgical intervention [10] . The possible treatment options in childhood are much more limited compared to the ones in adulthood. Tracheostomy is still frequently performed [9, 11] . Due to the high recovery rate the classic irreversible resection procedures (arytenoidectomy and transverse cordotomy) have only limited role [2, 12] . The optimal surgical treatment would be both reversible and quick, it provides an immediate adequate airway without ruining voice quality and swallowing function. Zawadzka-Głos introduced a simple suture lateralization technique of the vocal cord in children aged 1 year and older [13] , but this technique did not become popular. Triglia applied the arytenoid lateropexy from an external approach on 15 children between 1 month and 9 years with more encouraging results [14] ; however, because of the extensive, surgical dissection of the arytenoid region and the resulting scar formation, this procedure is considered to be irreversible even on adults [15] [16] [17] .
The Endoscopic Arytenoid Abduction Lateropexy (EAAL) has already been shown to be safe and effective for the treatment of vocal cord immobility of various etiologies [5, 7, 8] . It can be performed in childhood as well; however, the anatomical configuration of the pediatric glottis required a modification of the original Endolaryngeal Thread Guide Instrument (ETGI) [18] . According to our preliminary results the procedure can be relatively easily performed with low surgical stress even in the first days of life [18] . As our case also showed the results are stable and long-lasting. The supraglottic jet ventilation and the novel use of pediatric laryngoscopes ensured excellent visualization of the glottis. Moreover, endoscopic guidance provided the most precise positioning of the lateralization suture. In adult patients, no postoperative intubation, temporary tracheostomy, or intensive care are required after EAAL. Due to the limited pediatric anatomical space, the increased vulnerability, and swelling of the soft tissue a short term postoperative intubation (3 days to 5 days) is always prudent along with parenteral steroid and perioperative empiric intravenous antibiotic therapy. After EAAL no feeding difficulty occurred, this was supported by parental report and by the registered weight gain and length growth. Although objective measurements of voice quality are limited at this age, but the results of the voice analysis were appropriate.
Our patient had had dyspnea on exertion before EAAL, which totally disappeared in the postoperative period, so patient's quality of life improved significantly.
Conclusion
The minimally invasive Endoscopic Arytenoid Abduction Lateropexy (EAAL) might be an effective solution for Bilateral Vocal Cord Paralysis (BVCP) even in early childhood. In one step, the patent airway can be achieved without any permanent damage to voicing or swallowing function. The results seemed to be stable and long-lasting.
